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1. 



A method of screening for compounds that inhibit melanogenesis, the method 
omprising: treating cells expressing a tyrosinase-encoding gene with a test compound, and 
detaining the cellular localization of tyrosinase in the presence of the test compound; 
whereiKa change in the cellular localization of tyrosinase in the presence of the test compound 
as compared to in the absence of the test compound indicates that the test compound is a 
candidate fora compound that inhibits melanogenesis. 

2. The method of c laim 1, wherein the cells further express a P protein-encoding gene, 
and wherein the cnknge in the cellular localization of tyrosinase in the presence of the test 
compound as compared to in the absence of the test compound is dependent upon the 
expression of the P proteirkencoding gene. 



3. The method of claim 
by assaying the amount of tyj 
wherein an increase in the ar 
test compound as comp^fed" 



*rein the cellular localization of tyrosinase is determined 
qase secreted by the cells in the presence of the compound, 
iount\f tyrosifra§e secreted by the cells in the presence of the 
Df the test compound indicates that the test 



iTTttr 



compound is a candidate for a compound\hat inhibits melanogenesis. 

4. The method of c feim 1 or 2, whereinsthe cellular localization of tyrosinase is detected 
by assaying for tyrosinase activity. \ 

5. The method of claim 1 or 2 » wherein the c^ular localization of tyrosinase is detected 
by assaying for the presence of tyrosinase protein usima immunological techniques. 

6. The method of claim 1 or 2 further comprisinglhe step of assaying the amount of 
tyrosinase associated in a high molecular weight complex in the presence of the test 
compound, wherein a decrease in the amount of tyrosinase associated in a high molecular 
weight complex in the presence of the test compound as compared to in the absence of the 
test compound indicates that the test compound is a candidate fo\a compound that inhibits 
melanogenesis. \ 

7. The method of daim 1 or 2 further comprising the step of assaying the amount of 
TRP-1 or TRP-2 protein associated in a high molecular weight complex in ifc^e presence of the 
compound, wherein a decrease in the amount of TRP-1 or TRP-2 protein associated in a high 
molecular weight complex in the presence of the test compound as compared to ita the absence 
of the test compound indicates that the test compound is a candidate for a compound that 
inhibits melanogenesis. \ 
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v 8. The method of claim 1 or 2 further comprising the step of assaying the number or size 
\of melanosomes in the cells in the presence of the compound, wherein a decrease in the 
rWnber or size of melanosomes in the cells in the presence of the test compound as compared 
to ifo the absence of the test compound indicates that the test compound inhibits 
5 melano§(enesis. 

9. Tnfe method of cl aim 1 or 2 further comprising the step of assaying the mass or length 
of tyrosinase rn the cells in the presence of the compound, wherein a decrease in the mass or 
length of tyrosine in the cells in the presence of the test compound as compared to in the 
absence of the tesFcompound indicates that the test compound is a candidate for a compound 

10 that inhibits melanogeKjesis. 

10. The method of cjWn 1 or 2 further comprising the step of assaying for the levels and/or 
targeting of lysosomal hydr^asgsJoJhe cells in the presence of the compound, wherein a 
decrease in accumulation frf^sosomalhydrolases that are transported via the M6P/IGF-II 
receptor in the lysosome in the cells irrffie-Rresence of the test compound as compared to in 

15 the absence of the test c bmpoun^ indicates tt^at the test compound is a candidate for a 
compound that inhibitsir^nogenesisT^"^ ' 

11. The methcAj of claim 1 or 2, wherein the cells are grown in the presence of low 
tyrosine. \ 

12. The method of claim 1 1 wherein the concentration of tyrosine is 0.01-0.03 mM. 
20 13. The method of claim 1 wherein the cells aKe melanocytes. 

14. The method of cjajni 1 wherein the cells are rtielanoma cells. 

15. The method of claim 1 wherein the cells are derived from a mammal. 

16. The method of claim 15 wherein the mammal is a numan. 

17. The method of claim 15 wherein the mammal is selected from the group consisting of 
25 mouse, hamster, and guinea pig. \ 

/ \ 

18. A method of screening for compounds that increase Vielanogenesis comprising: 
treating cells expressing a tyrosinase-encoding gene with a test compound, and determining 
the amount of tyrosinase secreted by the cells in the presence of the tefet compound; wherein a 
decrease in the amount of tyrosinase secreted by the cells in the presence of the test 

30 compound as compared to in the absence of the test compound indicates that the test 
compound is a candidate for a compound that increases melanogenesis. \ 
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19. The method of claim 18 wherein the cells further express a P protein-encoding gene, 
Nand wherein the decrease in the amount of tyrosinase secreted by the cells in the presence of 

th\test compound as compared to in the absence of the test compound is dependent upon the 
expression of the P protein-encoding gene. 

20. The method of claim 18 or 19 further comprising determining a ratio of tyrosinase 
inside the\cells to tyrosinase secreted by the cells, wherein an increase in the ratio in the 
presence of\he test compound as compared to in the absence of the test compound indicates 
that the test compound induces melanogenesis. 

21. The meitaod of claim 18 or 19, wherein the amount of tyrosinase is detected by 
assaying for tyrosinase activity. 

22. The method erf claim 18 or 19, wherein the amount of tyrosinase is detected by 
assaying for the presencte of tyrosinase protein using immunological techniques. 

23. The method of clain\ 18 wherein the cells are melanocytes. 

24. The method of claim m wherein the&ajls are melanoma cells. 

ie cells are visually examined for an increase 
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[ wherein the 

24, wl 




25. The method of claim \ 
in melanin production. 

26. The method o>€laim 23 or 24VherelrTthe^C£lld do not express P protein, and wherein 
a decrease in the Amount of tyrosinases secreted by the cells in the presence of the test 
compound as comjbared to in the absence of the test compound indicates that the test 
compound is a candidate for a compound thaKmimics P protein function. 

27. The method of cl aim 2 3 wherein the cellVare mouse melan-p melanocytes. 

28. The method of cl aim, 18 wherein the cells are derived from a mammal. 

29. The method of claijiL28 wherein the mammal fis a human. 

30. The method of claim 28 wherein the mammal is\elected from the group consisting of 



25 mouse, hamster, and guinea pig. 

31. The method of claim 26, wherein the cells are visu< 
melanin production. 



fly examined for an increase in 



32. A method of screening for compounds that affect the function of P protein, the method 
comprising: contacting a system with a test compound, the system (comprising P protein and 
tyrosinase; and identifying those test compounds that affect tyrosinase\ctivity in the system in 
a P protein-dependent manner. 
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33. The method of cjaim 32 wherein the system is a cell that expresses a P 
Drotein-encoding gene and a tyrosinase-encoding gene. 

34\ The method of cl aim 3 3 wherein the cell is a cultured cell. 

35. \The method of claim 32 wherein compounds that decrease tyrosinase activity in the 
system arh identified as compounds that inhibit the function of P protein. 

36. The rraethod of claim 35 further comprising the step of assaying for the targeting of 
lysosomal hydrolases in the cells in the presence of the compound, wherein a decrease in 
accumulation of lysosomal hydrolases that are transported via the M6P/IGF-II receptor in the 
lysosome in the cellk in the presence of the test compound as compared to in the absence of 

10 the test compound indites that the test compound inhibits the function of P protein. 

37. The method of cl&im 32 wherein compounds that result in an increase in tyrosinase 
activity in the system are idefttif ied as compounds that increase the function of P protein. 

38. The method of claim ^^wher§tn-4tie P protein-encoding gene is derived from a 
mammal selected from the gfbup consisting of h^man, hamster, guinea pig, and mouse. 

15 39. The method of clairt? 32 wherein the tyte^inase-encoding gene is derived from a 
mammal selected from the g ro'yp consis\ng of human, hamster, guinea pig, and mouse. 

40. A method q^creening for compounds thaTaffect the function of P protein, the method 
comprising: usingf a primary screening method. to preliminarily determine whether a test 
compound may affect P protein function; and using one or more secondary screening methods 

20 to determine whether the test compound affects PVprotein function. 

41. The method of cl aim 4 0, wherein the primarysscreening method comprises at least one 
screening assay selected from the group consisting orassaying for secretion of tyrosinase and 
assaying for the missorting of at least one lysosomal hydrolase. 

42. A method of screening for compounds that affect the function of P protein, the method 
25 comprising: modeling a compound that affects the function of the P protein; making chemical 

analogs of the compound; and assaying the chemical analogs tyr their effect on the function of 
P protein. 

43. The method of cl aim 4 2 wherein the compound is imipraminfc 

44. A method of decreasing melanin production in a melanocyte, (iomprising contacting the 
30 melanocyte with an effective amount of a compound that effects\an alteration in late 

endosomal/lysosomal trafficking in the melanocyte, wherein the\ alteration in late 
endosomal/lysosomal trafficking results in a decrease in melanin productionun the melanocyte. 
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45. The method of claim 44, wherein the alteration in late endosomal/lysosomal trafficking 
is effected by contacting the melanocyte with a compound that is an antagonist of late 
ehdosomal/lysosomal trafficking. 

46. \ The method of claim 44, wherein the alteration in late endosomal/lysosomal trafficking 
is an alteration in late endosomal/lysosomal cholesterol trafficking. 

47. The^rnethod of clairp-44, wherein the alteration in late endosomal/lysosomal trafficking 
is effected by\ontacting the melanocyte with a compound selected from the group consisting 
of 



10 




(i) 



wherein X is O or S; 

15 Ri is -CPHCrCeJalkyl or -(CtWO-fCrCeJalkyl, or -(CH 2 )n-NR 7 R8 where n is 

0-3, and where each of R 7 and R 8 are independently selected from H and (C r C 6 )alkyl; 

R 2 is H or (C r C 6 )alkyl; 

R 3 is H or (C r C 6 )alkyl; 

R 4 is -CPXd-CeJalkyl; 

20 R 5 is H or -(C r C 6 )alkyl; or R 4 and R 5 together are =0; and 

R 6 is H or -(CrCeJalkyl or -(CH 2 )n-NR9R 10 \here each of R 9 and R 10 are 
independently selected from H and (CrC^alkyl. 

48. The method of claim 47, wherein the compound is progesterone. 

49. The method of claim 47, wherein the compound is a hydrophobic amine. 

25 50. The method of claim 49, wherein the hydrophobic amine is selected from the group 
consisting of a phenothiazine, and a tricyclic antidepressant. 

89 
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51 . The method of claim 50, wherein the compound is a phenothiazine. 

52. The method of claim 51, wherein the phenothiazine is selected from the group 
insisting of trifluoperazine, chlorpromazine, prochlorperazine, triflupromazine, promazine, 

Kjdazine, mesoridaine, piperacetazine, perphenazine, fluphenazine, acetophenazine, and 
thiethylperazine. 

53. Tfi^method of claim 50, wherein the compound is a tricyclic antidepressant. 

54. The method of claim 53, wherein the tricyclic antidepressant is selected from the group 
consisting of imifkamine, nortriptyline, protriptyline, trimipramine, and doxepin. 

55. The methoctaf claim 47, wherein the compound is sphingosine. 

56. The method of\laim 47, wherein the compound is selected from the group consisting 
of: 



15 



CH, 



0D 



CH, 



CH, 



He 



(in) 
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(vm) 



or a pnarmaceutically acceptable salt or solvate thereof. 
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57. A method o\ reducing skin pigmentation, comprising contacting skin with a 
pharmaceutical^ effecftve amount of a compound that effects an alteration in late 
endosomal/lysosomal trafficking, wherein an alteration in late endosomal/lysosomal trafficking 
results in a reduction of skin ptamentation. 

58. The method of claim 57\vbei^in_an^ in late endosomal/lysosomal trafficking 
is effected by contacting tWe s^in with a expound that is an antagonist of late 
endosomal/lysosomal trafficking. 



59. The method of claim 
is an alteration in late endosoi 



(, whereinVie alteration in r^te endosomal/lysosomal trafficking 
?sbsomal qRc 



trafficking. 

60. The method of #foim-57, wherein the a^eration in late endosomal/lysosomal trafficking 
is effected by contacting the skin with a pharmaceutical^ effective amount of a compound 
selected from the group consisting of 

(a) progesterone, 

(b) a hydrophobic amine, 

(c) sphingosine, and 

(d) a compound of the formula 

R 3 r 4 



(I) 



/ 

wherein X is O or S; 

R 1 is-CfOXCrCeJalkyl or-(CH 2 ) n -0-(C 1 -C 6 )alkyl, or -(CHaJn-NRyFft where n is 
0-3, and where each of R 7 and R 8 are independently selected from H and (C r C 6 )alkyl^ 
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R 2 is H or (C r C 6 )alkyl; 
R 3 isHor (d-CeJalkyl; 
R 4 is -C(0)(C r C 6 )alkyl; 

R 5 is H or -(C r C 6 )alkyl; or R 4 and R 5 together are =0; and 

R 6 is H or -(C r C 6 )alkyl or -(CH 2 )n-NR9R 10 where each of R 9 and R 10 are 
independerh^y selected from H and (CrC 6 )alkyl. 

61 . The mdthod of claim 60, wherein the compound is progesterone. 

62. The method of claim. 60, wherein the compound is a hydrophobic amine. 

63. The method of claim 62, wherein the hydrophobic amine is selected from the group 
10 consisting of a phenothiazine, and a tricyclic antidepressant. 

64. The method of clairr\63 , whe rein the compound is a phenothiazine. 

65. The method of c laim \>64, whereinNhe phenothiazine is selected from the group 
consisting of trifluoperazine, chl^promazine^rochlorperazine, triflupromazine, promazine, 
thioridazine, mesoridaine, pi^eracet^zine, perphsqazine, fluphenazine, acetophenazine, and 

1 5 thiethylperazine. 

66. The method^ :laim 63, wherein {foe compound is a tricyclic antidepressant. 

67. The method of claim 66, wherein theVicyclic antidepressant is selected from the group 
consisting of imipramine, nortriptyline, protriptylnoe, trimipramine, and doxepin. 



68. 

20 69. 
of: 



The method of claim 60, wherein the compound is sphingosine. 

The method of claim 60, wherein the compound is selected from the group consisting 
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H 3 C 



(II) 
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<X ( vn ) 

CH 3 




and 



(VDD 



v 70. A pharmaceutical composition for reducing skin pigmentation, comprising a skin 
pigfnentation reducing effective amount of a compound that effects an alteration in late 
endosomaj/lysosomal trafficking in a skin cell and a pharmaceutically acceptable carrier. 

71. The x co>HX)sition of claim 70,/wherein the alteration in late endosomal/lysosomal 



trafficking is effecte< 

.V \ 
ho 



contacting the melanocyte with a compound that is an antagonist of 



15 



late endosomal/lysosomal Trafficking. 

72. The composition of claim 70, wherein the alteration in late endosomal/lysosomal 
trafficking is an alteration in late endosomal/lysosomal cholesterol trafficking. 

73. Th^.composition of claim^70, wherein the compound that effects the alteration in late 
endosomal/lysosomal trafficking is selected frofq the group consisting of 

progesterone, <>i-*Un /^kV- 



(a) 
(b) 
(c) 



ffX 



a hydrophobic amine, 

sphingosine, and 

a compound of the formula 
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5 V 



wherein X is O or S; 



Rt is-C(0)(C r C 6 )alkyl or^CHaJn-O^CrCeJalkyl, or ^(CH^n-NRyRsjyvhere n is 
0-3, and where each of R 7 and R 8 are independently selected from H and (d-Ce^lkyl; 

R 2 kHor(C r C 6 )alkyl; 

R 3 is h\t (C r C 6 )alkyl; 

R 4 is -C(OKCi-C 6 )alkyl; 

R 5 is H or -(Ci^C 6 )alkyl; or R 4 and R 5 together are =0; and 



R 6 is H or -(CrO^alkyl or -(CH2)n-NR 9 R 10y where each of R 9 and R 10 are 
independently selected from H and (CsrC 6 )alkyl. 

74. The composition of claimJ73, wnterein the compound is progesterone. 

75. The composition of clajm.73, wherein the compound is a hydrophobic amine. 

76. The composition of claim 73, whereito the hydrophobic amine is selected from the 



group consisting of a phenothiazine, and a tricyclic antidepressant. 



77. The composition of claim 76, wherein the coVipound is a phenothiazine. 

78. The composition of claim 77, wherein the phenothiazine is selected from the group 
consisting of trifluoperazine, chlorpromazine, prochlorperazine, triflupromazine, promazine, 
thioridazine, mesoridaine, piperacetazine, perphenazine, fyiphenazine, acetophenazine, and 
thiethylperazine. 
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The composition of claim 76, wherein the compound is a tricyclic antidepressant. 



The composition of claim 79, wherein the tricyclic antidepressant is selected from the 
group consisting of imipramine, nortriptyline, protriptyline, trimipramine.Nand doxepin. 

81 . The composition of claiiu-73, wherein the compound is sphingosir 

82. The composition of claim 73, wherein the compound is select^ from the group 
consisting of: 
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(VI) 



(vn) 



and 



(vm) 



A methckkpf activating melanogenesis comprising contacting a melanocyte with 
diminished or absent P^rotein a ctivity with a pharmaceutically effective amount of a compound 
that inhibits ATPase, whereuy^the mTribition of ATPase results in an activation of 
melanogenesis in the melanocyt\witl^di^ioisteea or absent P protein activity. 

84. The method according to ; 

ra pnarri 



the melanocyte with diminished or absent 
•fective amount of a compound selected 



P protein activity is contact! 
from the group consisting of bafilomycin, concanamycin, x &qd derivatives thereof, 
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85. The method according to claim 83, wherein the melanocyte with diminished or absent 
.protein activity is contacted with a pharmaceutically effective amount of bafilomycin or a 

derisive thereof. 

86. The method according to claim 83, wherein the melanocyte with diminished or absent 
5 P protein actiW is contacted with a pharmaceutically effective amount of concanamycin or a 

derivative thereof 

87. A method of >feating tyrosirtase-positive, oculocutaneous albinism in an individual in 
need thereof, the metbo^ompil5ing=^Qntacting skin of the individual with a pharmaceutically 
effective amount of a compobnd that inhibitsATPase, whereby the inhibition of ATPase results 

10 in an activation of mel5trf^enes^intRfeSn4Lvidu^l. 

88. The method according to cletori 87, wherein the skin of the subject is contacted with a 
pharmaceutically effective amount of compound selected from the group consisting of 
bafilomycin or a derivative thereof and conc&namycin or a derivative thereof. 

89. The method according to claim 88, whetein the skin of the subject is contacted with a 
1 5 pharmaceutically effective amount of bafilomycin ora^erivative thereof. 

90. The method according to claim 88, wherein the skin of the subject is contacted with a 
pharmaceutically effective amount of concanamycin or a derivative thereof. 

A kit coft>$qsing a pharmaceutically effective amount_of~ a compound Jhat modulates 
melanogenesis by affeefmg^P-protein^n late endosomal/lysosomal trafficking^ 

or1nhibiting--an-AXPas_9. 

92. The kit of clgim,91, further comf>ti§ing a set of written instructions describing how to 
use the compound to modulate skin pigmentatic 



91. 
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